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Abstract 
Background: In the beginning of May 2020, Aden was living a state of catastrophic events with the 
spread of COVID-19 pandemic with accompanying heavy raining season leading to increase of 
unexpected fever cases. Despite the limited diagnostic capacity, data on causes and trends of febrile 
illness can be valuable indicators of the causes and trends of fever problems in Aden at the time of 
COVID-19 pandemic. Objective: to analyze the available data on febrile illness reported in the “Cuban-
Yemeni Hospital” in Aden during May-June 2020. Methods: This is a retrospective review of the 
available data from the hospital registry. Results: Out of 7385 febrile patients, there were 1208 
confirmed Malaria cases (16.4%), 1786 clinically diagnosed Dengue cases (23.3%), 1855 clinically 
diagnosed Chikungunya (25%), 2023 cases of respiratory tract infections-RTI (26.6%) and only 613 
probable COVID-19 cases (8.4%). The total deaths in this period was 63, most of them died due to 
respiratory problems. Conclusions: Malaria is  a problem of serious concern in Aden as 16% of fever 
in this study were confirmed by laboratory testing while Dengue and Chikungunya were reported 
frequently but the diagnosis is still based on clinical grounds. As the diagnostic capacity for COVID-19 
was limited, the available data underestimated the COVID-19 problem. 
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Introduction 
The infectious causes and epidemiology of acute febrile illness (AFI), defined as illness of <1week 
duration with no identified source, remain poorly characterized in many parts of the world.[1,2] In some 
regions, such as Sub-Saharan Africa and Southeast Asia, sentinel hospital-based studies have been 
established to obtain clinical and public health data about the causes of AFI throughout the year and to 
identify susceptibility patterns and clinical predictors.[2-7]  
 
In Yemen, many vector-borne diseases are prevalent, such as Malaria, Dengue and Chikungunya 
especially after rainy seasons that could bring about local outbreaks. The burden of these diseases in 
some areas of Yemen like Aden is still uncertain. Aden, in Southern Yemen, was exposed to a heavy 
rainy season during April, May and June 2020 which coincided with the period of COVID-19 pandemic 
that led to over expected number of febrile illness cases and deaths. During the period from 1st May to 
16 June 2020, there were 2317 deaths in Aden from different causes.[8] The official number of deaths 
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from COVID in Aden and the southern governorates till 16 June 2020 was only 244 out of 902 confirmed 
cases.[9] This underestimated number of cases and deaths raises questions about the other causes of 
febrile illness and deaths in Aden and what roles, Malaria, Dengue and Chikungunya could play during 
this situation? 
 
In the beginning of May 2020, Aden was living under catastrophic events comprising the spread of 
COVID-19 pandemic and the heavy rains that led to unexpected increase in the number of fever cases. 
This situation stretched the capacity of hospitals to respond; some hospitals were closed. One hospital 
continued to provide health services and opened a “fever center” of 10 beds in the emergency department 
to manage the febrile patients. This is the Modern “Cuban-Yemeni Hospital” (CYH). This hospital is a 
private hospital and located in Al-Mansurah district of Aden providing mainly surgical and trauma care 
services. The fever center provides first aid, intermediate care within 24 hours admission, referral of the 
probable COVID patients to the COVID-19 isolation centers. The other febrile patients are treated as 
outpatients and mostly with diagnosis based on clinical grounds except for Malaria where the 
confirmation of laboratory test by rapid diagnostic test (RDTs) is entrusted. 
 
Despite the limited diagnostic capacity, data on causes and trends of febrile illness can be valuable 
indicators of the causes and trends of fever problems in Aden. This study aims at analyzing the available 
data on febrile illness reported in the “Cuban-Yemeni Hospital” in Aden during May-June 2020 and to 
present the characteristics and trends of prevailing febrile illness in Aden. 
 
Methods: 
This is a retrospective review of the available data from the hospital registry, the management team of 
the hospital was also interviewed to clarify associated procedures and data records. The main outcome 
variable is the causes of fever. The obtained data were entered into the excel program and analyzed using 
frequency and percentages. Data are presented in tables and graphs.  
 
Results 
A total of 7385 febrile patients out of the 9345 consultations reported in the hospital during the period 
13 May-16 June 2020. The proportion of febrile patients attending the hospital is 79%. Out of the 7385 
febrile patients, there were 1208 confirmed as Malaria cases (16.4%), 1786 clinically diagnosed Dengue 
cases (24,1%), 1855 clinically diagnosed Chikungunya (25.1%), 2023 cases of Respiratory Tract 
Infections (27.4%) and 613 probable COVID-19 cases (8.3%). The total deaths in this period was 63 
deaths, most of them died due to respiratory problems (table 1.) 
 
Table 1: Distribution of causes of fever by gender, Aden, May-June 2020. 
Causes of Fever Male Female Total M : F 
Ratio 
Malaria 677 531 1208 1.27:1 
Dengue 913 773 1686 1.18:1 
Chikungunya 1148 807 1855 1,42:1 
COVID-19 364 250 613 1.45:1 
Respiratory Tract Infection (RTI) 1138 885 2023 1.28:1 
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Figure 1. Causes of febrile illness among 7385 patients attend the emergency 


















Figure 1. Causes of febrile illness among 7385 patients who attended CYH, May-June 2020. 
 
The results show regular reduction of the fever cases from all causes from Epidemic week 19 to week 
23. In general, all fever cases reduced from 1765 in week 19 to 838 cases in week 23 with a reduction 
of 52.5% (Figure 2.)  
As shown in figure 2, Malaria cases were decreased from 306 in w19 to 148 cases (the reduction was 
51.6%). Dengue were reduced from 444 cases in week 19 to 196 cases in week 23, the reduction was 
55.8% figure 2.) The same findings were observed for Chikungunya where cases reduced from 456 in 
week 19 to 232 cases in week 23 with a reduction of 49% (figure 2.) 
Due to the limited diagnostic capacity for COVID-19 in Yemen, the study hospital diagnosed COVID-
19 cases by clinical symptoms and signs plus CT Scan findings of the lungs. Only the high probable 
COVID-19 cases were referred to the COVID-19 isolation center. A total of 189 probable COVID-19 
cases were identified in week 19 which was reduced to 44 cases in week 23 with a reduction rate of 
76.7% (figure 2.) Although this is a good reduction rate when compared with the total cases of RTI 
which were reduced from 370 cases in week 19 to 258 cases in week 23, the reduction was only 30.2% 
(figure 2.) This low reduction rate raises the question of missing the diagnosis of COVID-19 leading to 
having a number of probable cases kept underestimated.  
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Fever is a common presentation at a first point of care in Yemen. In one study in primary health care 
(PHC) setting in Mukalla, it was found that the respiratory tract infection accounted for (20.5%) of 
common diseases, followed by diarrhea (12.5%) and fever (9%).[10]  
 
Malaria is one of the most common causes of fever in Yemen. Malaria constituted about 6% of the 
total consultations in Yemen after it’s rise from 3.9% in the epidemic week No 22 in 2019 to 6% in the 
same week in 2020.[11] In this study showing data from one private hospital, Malaria represented 16% 
of the fever cases presented during the same period. In the Zeway Health Center in Ethiopia, Malaria 
accounted for 17% of febrile illnesses.[12] In endemic areas of Malaria, the importance of the study of 
other causes of fever has increased with the decline in the incidence of Malaria as in the case of 
situation in Asia.[13] Other causes of fever other than Malaria include Dengue and Chikungunya fevers. 
In Latin America, the most frequently reported pathogen was the Dengue virus (DENV) followed by 
Chikungunya virus.[14] 
 
In this study, although Dengue and Chikungunya cases were clinically diagnosed, both ailments can be 
seriously taken into consideration as 23% of fever cases were diagnosed as Dengue and 25% as 
Chikungunya. Furthermore, the Respiratory Tract Infection (RTI) is found to be the leading cause of 
morbidity and mortality in Yemen, either in the form of upper respiratory tract infection (URTI) or as 
lower respiratory tract infection (LRTI).[11] RTI accounted for about 14.2% of the total consultations in 
2019 and increased to 15.7% during the period between week 19 and week 22 in 2020. The increased 
percentage in 2020 may be influenced by the spread of COVID-19 in Yemen in May through June 2020, 
[9, 10] In this study, RTI accounted for 26.6% and probable COVID-19 cases accounted for 8.3% of all 
fever cases registered in the study hospital in Aden. In Yemen, till 20 June 2020, there were 919 
confirmed cases of COVID-19 out of them 217 cases were from Aden (23.6%). The total suspected 
COVID-19 cases (with respiratory symptoms) in Yemen were 2243 cases out of them 293 from Aden 
(13%.) [9] In the United Kingdom, general practice consultation rates in England and Wales show that a 
Wk 19 Wk 20 Wk 21 Wk 22 Wk 23
Malaria 306 284 242 198 148
Dengue 444 409 349 252 196
Chikugunya 456 439 380 302 232
COVID-19 189 174 135 69 44
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quarter of the population will visit their GPs because of an RTI each year. RTIs are the reason for 60% 
of all antibiotic prescribing in general practice.[15]  
 
COVID-19 pandemic is heavily spread throughout the world including Yemen with a high anticipation 
of the worst scenario. The “Médecins Sans Frontières”, which runs a COVID-19 centre in Aden, showed 
that from April 30 to May 17 (18 days) a total of 173 patients were admitted and of whom, at least 68 
had died.[16] Officials in Aden had reported at least 385 deaths of people with COVID-19-like symptoms 
from May 7 to May 14, according to Save the Children. That’s over 50 deaths a day, a fivefold increase 
from the 10 deaths a day reported before the 7th May.[17] “COVID-19 is pushing this country even further 
into the abyss. The surging deaths in Aden suggest that the virus is spreading far faster and further than 
the number of confirmed cases.”[17]   Based on the above data, what was identified by the study hospital 
(CYH) as a probable COVID-19 cases (613 cases during one month) could easily be considered as 
underestimated.  
 
The trends of all causes of fever show gradual decrease to about 50% except that for the RTI which was 
reduced to only 30%. Reduction of fever from all causes at the same period may be explained that Aden 
was facing a “multi-epidemics” at the same time: COVID-19, Malaria, Dengue and Chikungunya; the 
situation was complicated by the global spread of COVID-19 and the occurrence of the heavy rains due 
to climate changes (figure 2).  
 
Conclusions 
In general, all causes of fever including COVID-19 were gradually decreasing from May to June 2020 
in Aden. Malaria is a problem of serious concern in Aden. Almost 16% of fever cases encountered in 
this study, were confirmed by laboratory tests to be due to Malaria. Although Dengue and Chikungunya 
were reported frequently but the diagnosis is still based on clinical grounds and not confirmed by 
laboratory testing. The diagnostic capacity for COVID-19 is limited, making the available data 
underestimating to the COVID-19 problem. Only highly probable cases of COVID-19 were referred to 
the isolation center without data about follow-up. High proportion of RTI were reported among adults 
and most of deaths occurred were due to respiratory problems raising the question of role of COVID-19 
among this group of patients. 
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